T IS CLAIMED 1IS:

method of analyzing a fluid sample from a reservoir
comprisNng:
collecting the sample in a sample container,

erein the sample container includes a sample

determining at\ least one property of the sample using an

analyzer, where the analyzer is located at one end of the
sample receptacle)
wherein the st of determining comprises:
(A) contacying the sample with radiated energy;
and
(B) detecting Yhe interaction between the
radiated eneXxgy and the sample,
wherein the step of detexmining is performed during
the step of collecting, an
wherein the step of determinNng is performed during
fluid flow of the sample into Xthe sample receptacle.
2. The method according to Claim 1, wherein the step of
collecting comprises placing the sample contadNer into a well.
3. The method according to Claim 1, wherein the\at least one
property is selected from the group consisting of: phaltenes;
saturates; resins; aromatics; solid particulate content;
hydrocarbon composition and content; gas composition C; ¢ Cis; and
content; carbon dioxide gas; hydrogen sulfide gas; and

correlated pressure, volume, or temperature properties inclNding

fluid compressibility, gas-to-oil ratio, bubble point, densit
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petroleum formation factor, viscosity, a gas component of a
gas\ phase of a petroleum, total stream percentage of water, gas,
0il, \solid particles, solid types, o0il finger printing,
reservdir continuity, and oil type; water elements including ion
compositdon and content, anions, cations, salinity, organics,

pH, mixing\ratios, tracer components, contamination; or other
hydrocarbon, \gas, solids, or water properties that can be
related to spedtral characteristics, including the use of

regression methods.

4, The method accoxding to Claim 1, wherein the analyzer is an
optical analyzer.
5. The method according xo Claim 1, wherein the determination
of the at least one property\of the sample is performed using

spectroscopy.

6. The method according to Claim\5, wherein the spectroscopy
is selected from the group consistiny of absorption
spectroscopy, fluorescence spectroscopX, X-ray spectroscopy,
plasma emission spectroscopy, spark or axc (emission)
spectroscopy, visible absorption spectroscypy, ultraviolet (UV)
spectroscopy, infrared (IR) spectroscopy (ingluding near-
infrared (NIR) spectroscopy, mid-infrared (MI spectroscopy,
and far-infrared (FIR) spectroscopy), Raman specroscopy,
coherent anti-Stokes Raman spectroscopy (CARS), nulear magnetic
resonance, photo emission, Mossbauer spectroscopy, agoustic
spectroscopy, laser spectroscopy, Fourier transform
spectroscopy, and Fourier transform infrared spectrosco

and combinations thereof.
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The method according to Claim 1, wherein the analyzer
compxises a source of the radiated energy and a detector.
3. method according to Claim 7, wherein the detector is

detecting the interaction between the radiated energy

9. The method\according to Claim 8, wherein the step of

determining the ad\ least one property of the sample further
comprises transmittl\ng data from the detector to a computer.

10. The method accordiNg to Claim 7, wherein the source of the
radiated energy is emitted in a desired wavelength or range of

wavelengths.

11. The method according to Clyim 10, wherein the desired
wavelength or range of wavelengthk is selected such that the at
least one property of the sample caX be determined.
12. The method according to Claim 1, rther comprising the

step of determining two or more propertieg of the sample.
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14.

A method of analyzing a fluid sample from a reservoir
rising:
ollecting the sample in a sample container;

t\ansferring the sample from the sample container to a

the\ step of collecting; and

determini at least one property of the sample using an
analyzer,
wherein e step of determining comprises:
(2) ntacting the sample with radiated energy;
an

(B) detedting the interaction between the
radiat energy and the sample,
wherein the step ol determining is performed after the
step of collecting, d
wherein the step of defermining is performed during

fluid flow of the sample)

The method according to Claim 13, \wherein the step of

determining the at least one property of \the sample is performed

during the step of transferring the sample)

15.

The method according to Claim 13, wherein\the second

container i1s a storage or transportation contain

16.

The method according to Claim 13, wherein the sample is

transferred to the second container via a tube.

17.

positioned adjacent to the tube.

The method according to Claim 16, wherein the analyze
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The method according to Claim 13, further comprising the
steR of transporting the sample off-site, wherein the step of
transRorting is performed after the step of determining.

19. ethod according to Claim 13, wherein the at least one
property is\selected from the group consisting of: asphaltenes;
saturates; rexins; aromatics; solid particulate content;
hydrocarbon comgosition and content; gas composition C; - Ci;3 and
content; carbon dNoxide gas; hydrogen sulfide gas; and
correlated pressurex volume, or temperature properties including
fluid compressibilit gas-to-o0il ratio, bubble point, density,
a petroleum formation ctor, viscosity, a gas component of a
gas phase of a petroleum,\ total stream percentage of water, gas,
0il, solid particles, solid\ types, o0il finger printing,
reservoir continuity, and oil\ type; water elements including ion
composition and content, anion cations, salinity, organics,
pH, mixing ratios, tracer componeqts, contamination; or other
hydrocarbon, gas, solids, or water \properties that can be
related to spectral characteristics, \including the use of
regression methods.
20. The method according to Claim 13, whenein the analyzer is

an optical analyzer.

21. The method according to Claim 13, wherein the determination
of the at least one property of the sample is perfdrmed using

spectroscopy.

22. The method according to Claim 21, wherein the spectkoscopy
is selected from the group consisting of absorption
spectroscopy, fluorescence spectroscopy, X-ray spectroscopy,

plasma emission spectroscopy, spark or arc (emission)
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skectroscopy, visible absorption spectroscopy, ultraviolet (UV)
spextroscopy, infrared (IR) spectroscopy (including near-
infraxed (NIR) spectroscopy, mid-infrared (MIR) spectroscopy,
and farxinfrared (FIR) spectroscopy), Raman spectroscopy,
coherent \anti-Stokes Raman spectroscopy (CARS), nuclear magnetic
resonance, Yhoto emission, Mossbauer spectroscopy, acoustic
spectroscopy\ laser spectroscopy, Fourier transform
spectroscopy, d Fourier transform infrared spectroscopy (FTIR)

and combinations \thereof.

23. The method accolding to Claim 13, wherein the analyzer

comprises a source of Zhe radiated energy and a detector.

24. The method according %o Claim 23, wherein the detector is
capable of detecting the int®Rraction between the radiated energy

and the sample.

25. The method according to Claim\24, wherein the step of
determining the at least one property of the sample further

comprises transmitting data from the tector to a computer.

26. The method according to Claim 23, wherein the source of the
radiated energy is emitted in a desired wavelength or range of

wavelengths.
27. The method according to Claim 26, wherein the desired
wavelength or range of wavelengths is selected such\that the at

least one property of the sample can be determined.

28. The method according to Claim 13, further comprising\the

step of determining two or more properties of the sample.

30



rudina
Rectangle

rudina
Line


VWHAT IS CLAIMED | S

1

A nethod of analyzing a fluid sanple froma reservoir

conpri si ng:

2.

coll ecting conprises placing the sanple container into a well.

3.

property fromthe two or nore properties is selected fromthe

collecting the sanple in a sanpl e container,
wherein the sanple container includes a sanple
receptacle, and
wherein the step of collecting conprises allow ng or
causing the sanple to flow into the sanple receptacle;
determning two or nore properties of the sanple using an
anal yzer, wherein the analyzer is |ocated at one end of the
sanpl e recept acl e,
wherein the step of determ ning conprises:
(A) contacting the sanple with radi ated energy;
and
(B) detecting the interaction between the
radi ated energy and the sanpl e,
wherein the step of determining is perfornmed during
the step of collecting, and
wherein the step of determning is perforned during
fluid flow of the sanple into the sanple receptacle.

The nmet hod according to G aim1, wherein the step of

The nmethod according to Claiml1, wherein at |east one

group consisting of: asphaltenes; saturates; resins; aromatics;
solid particulate content; hydrocarbon conposition and content;
gas conmposition C - Gz and content; carbon di oxi de gas;

hydr ogen sul fide gas; and correl ated pressure, volune, or
tenperature properties including fluid conpressibility, gas-to-
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oil ratio, bubble point, density, a petroleumformation factor,
vi scosity, a gas conponent of a gas phase of a petroleum total
stream percentage of water, gas, oil, solid particles, solid
types, oil finger printing, reservoir continuity, and oil type;
wat er el ements including ion conposition and content, anions,
cations, salinity, organics, pH, mxing ratios, tracer
conmponents, contam nation; or other hydrocarbon, gas, solids, or
wat er properties that can be related to spectral
characteristics, including the use of regression nethods.

4. The nmet hod according to Claiml1, wherein the analyzer is an

opti cal anal yzer

5. The nmethod according to Caim1l, wherein the determ nation
of at | east one property fromthe two or nore properties of the

sanpl e is perfornmed using spectroscopy.

6. The nmet hod according to Caimb5, wherein the spectroscopy
is selected fromthe group consisting of absorption
spectroscopy, fluorescence spectroscopy, X-ray spectroscopy,

pl asma eni ssion spectroscopy, spark or arc (em ssion)
spectroscopy, visible absorption spectroscopy, ultraviolet (UV)
spectroscopy, infrared (I R) spectroscopy (including near-
infrared (NIR) spectroscopy, md-infrared (MR) spectroscopy,
and far-infrared (FIR) spectroscopy), Ranman spectroscopy,
coherent anti-Stokes Raman spectroscopy (CARS), nucl ear magnetic
resonance, photo emn ssion, Mssbauer spectroscopy, acoustic
spectroscopy, |aser spectroscopy, Fourier transform
spectroscopy, and Fourier transforminfrared spectroscopy (FTIR)
and conbi nations thereof.
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7. The nmet hod according to Caim1, wherein the anal yzer
conprises a source of the radiated energy and a detector.

8. The nmethod according to Caim7, wherein the detector is
capabl e of detecting the interaction between the radi ated energy
and the sanpl e.

9. The nmethod according to Caim8, wherein the step of
determ ning the two or nore properties of the sanple further
conprises transmtting data fromthe detector to a conputer

10. The method according to Claim7, wherein the source of the
radi ated energy is emtted in a desired wavel ength or range of
wavel engt hs.

11. The method according to Caim 10, wherein the desired

wavel ength or range of wavel engths is selected such that at

| east one property fromthe two or nore properties of the sanple
can be determ ned.

12. A method of analyzing a fluid sanple froma reservoir
conpri si ng:
collecting the sanple in a sanple contai ner;
transferring the sanple fromthe sanple container to a
second cont ai ner,
wherein the step of transferring is performed after
the step of collecting; and
determ ning at |east one property of the sanple using an
anal yzer,
wherein the step of determ ning conprises:
(A) contacting the sanple with radi ated energy;
and
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(B) detecting the interaction between the
radi ated energy and the sanpl e,

wherein the step of determining is perfornmed after the

step of collecting, and

wherein the step of determining is perfornmed during

fluid flow of the sanple, and
transporting the sanple off-site, wherein the step of
transporting is performed after the step of determning.

13. The nmethod according to Caim 12, wherein the step of
determ ning the at |east one property of the sanple is perforned
during the step of transferring the sanple.

14. The nmethod according to Caim 12, wherein the second
container is a storage or transportation container.

15. The nmethod according to Caim 12, wherein the sanple is
transferred to the second container via a tube.

16. The method according to Caim 15, wherein the analyzer is
positioned adjacent to the tube.

17. The nmethod according to Claim 12, wherein the at |east one
property is selected fromthe group consisting of: asphaltenes;
saturates; resins; aromatics; solid particul ate content;

hydr ocarbon conposition and content; gas conposition C - C3s and
content; carbon di oxi de gas; hydrogen sul fide gas; and

correl ated pressure, volunme, or tenperature properties including
fluid conpressibility, gas-to-oil ratio, bubble point, density,
a petroleum formation factor, viscosity, a gas conponent of a
gas phase of a petroleum total stream percentage of water, gas,
oil, solid particles, solid types, oil finger printing,
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reservoir continuity, and oil type; water elenents including ion
conposi tion and content, anions, cations, salinity, organics,

pH, m xing ratios, tracer conponents, contamni nation; or other
hydr ocar bon, gas, solids, or water properties that can be
related to spectral characteristics, including the use of
regressi on met hods.

18. The method according to Caim 12, wherein the analyzer is

an optical analyzer.

19. The method according to Claim 12, wherein the determ nation
of the at | east one property of the sanple is perforned using

spect roscopy.

20. The nethod according to Caim19, wherein the spectroscopy
is selected fromthe group consisting of absorption
spectroscopy, fluorescence spectroscopy, X-ray spectroscopy,

pl asma em ssi on spectroscopy, spark or arc (em ssion)
spectroscopy, visible absorption spectroscopy, ultraviolet (UV)
spectroscopy, infrared (I R) spectroscopy (including near-
infrared (NIR) spectroscopy, md-infrared (MR) spectroscopy,
and far-infrared (FIR) spectroscopy), Ranman spectroscopy,
coherent anti-Stokes Raman spectroscopy (CARS), nucl ear magnetic
resonance, photo em ssion, Mssbauer spectroscopy, acoustic
spectroscopy, |aser spectroscopy, Fourier transform
spectroscopy, and Fourier transforminfrared spectroscopy (FTIR)
and conbi nations thereof.

21. The nethod according to Caim 12, wherein the analyzer

conprises a source of the radi ated energy and a detector.
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22. The nethod according to Caim21, wherein the detector is
capabl e of detecting the interaction between the radi ated energy
and the sanpl e.

23. The nethod according to Caim 22, wherein the step of
determ ning the at |east one property of the sanple further
conprises transmitting data fromthe detector to a conputer

24. The nethod according to Caim 21, wherein the source of the
radi ated energy is emtted in a desired wavel ength or range of
wavel engt hs.

25. The nethod according to Caim24, wherein the desired
wavel ength or range of wavel engths is selected such that the at

| east one property of the sanple can be determ ned.

26. The nethod according to Caim12, further conprising the
step of determining two or nore properties of the sanple.
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